Introduction
Space is an important dimension in perception. It helps to perceive the relative position between objects including one's own body in order to guide interaction with the outer world. The brain is able to process spatial information according to different frames of reference. A first dissociation can be made between egocentric and allocentric representations [28] . The egocentric, subject-centered frame of reference enables spatial representations of objects depending on their position relative to the perceiver's body. In this case, left and right are defined according to the midline of the body or of specific body parts. In representations that depend on an allocentric frame of reference, the perception of position in space is independent of the observer. Space is then perceived in terms of positions between objects or between parts of the same objects. Another important distinction is the dissociation between personal, peripersonal and extrapersonal spaces [30] . Personal space corresponds to the space of the body, peripersonal space to the immediate space surrounding the body allowing direct manipulation of proximal objects, and extrapersonal space to the far space in which objects are reached by limb movements.
In humans, these dissociations have been documented by the neuropsychological investigations of patients affected by hemispatial neglect or hemineglect syndromes [1,9,10,23]. Hemineglect is an attentional deficit after damage to one hemisphere characterized by an inability to explore and report stimuli on the side of space contralateral to the damaged hemisphere, in the absence of sensory and motor deficits [40] . The term hemi denotes the main feature of the disorder, stressing that hemineglect is not a global deficit of space perception. It can affect different sensory systems and motor functions, in isolation or together [40] .
An impaired body representation in complex regional pain syndromes
It has been proposed that nociceptive stimuli can also be perceived according to different spatial frames of reference [15] . Indeed, the fact that nociceptive processing is greatly influenced by selective spatial attention [14] and by proprioceptive and proximal visual inputs [8,18,20] supports the idea that nociceptive information is integrated in multimodal and peripersonal representations of the body [15] . Evidence is also proposed by the clinical observation of neglect-like behaviors in patients with complex regional pain syndromes (CRPS) [21] . In addition to the major characteristics of CRPS-i.e., pain, swelling, and skin changes in the affected limbsome of these patients tend to ignore or have an altered mental representation of the affected limb (somatoparaphrenia); movements are smaller and less frequent (hypokinesia), and they take conscious effort (Table 1 ). These clinical observations and self-administered surveys have led to the hypothesis that sensory-motor symptoms observed in CRPS could be due to more than pain.
An impaired perception of space in CRPS
But do the neglect-like symptoms observed in CRPS parallel those observed in patients with brain damage and hemineglect [4]? Which spatial coordinates are able to explain the neglect-like symptoms in CRPS, and more importantly, what can we learn about the spatial perception of pain from these patients? The neglect symptoms of CRPS patients are modified by vision of the limb [17, 27] . Patients show mislocalization of the affected and sometimes also of the unaffected limbs [17] . Moseley et al. [26] have shown that during concurrent stimulations of the two limbs in the absence of vision, the attentional bias away from stimulations of the affected limb observed in normal posture is surprisingly reversed when the limbs are crossed: patients tend to neglect stimulations of the unaffected limb. These data strongly suggest that cortical impairment of CRPS does not constitute a simple
